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CLAIMS 



[Claim(s)] 

[Claim 1] A specific resistance value is 1x104 to the plate-like silicon carbide material which 
has a specific resistance value below a predetermined value for the above-mentioned 
heating element, and engraved the heating element pattern with the slit width of 1mm or 
less in the heater unit which installed the heating element of an energization heating mold. 
Wafer heating apparatus characterized by thickness making an insulator layer 1 
micrometers or more cover above omegacm. 

[Claim 2] Wafer heating apparatus according to claim 1 characterized by forming the 
above-mentioned heating element top by silicon carbide material with a specific resistance 
value smaller than 1-ohmcm. 

[Claim 3] Wafer heating apparatus according to claim 1 characterized by thickness 
preparing a susceptor 2mm or less on the above-mentioned heating element. 
[Claim 4] The heating element for heating apparatus characterized by forming a heating 
element pattern when width of face puts a slit 1mm or less into plate-like silicon carbide 
material. 

[Claim 5] The heating element for heating apparatus according to claim 4 characterized by 
the specific resistance value of the above-mentioned silicon carbide material carrying out to 
below 1-ohmcm. 

[Claim 6] To front faces other than the electrode connection of the above-mentioned silicon 
carbide material, a specific resistance value is 1x104. Heating element for heating 
apparatus according to claim 4 or 5 characterized by thickness making an insulator layer 1 
micrometers or more cover above omegacm. 

[Claim 7] The heating element for heating apparatus according to claim 6 characterized by 
the above-mentioned insulator layer being CVD film of silicon carbide. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heating element for wafer heating 
apparatus and heating apparatus excellent in high-speed temperature up nature and soak 
nature. 
[0002] 

[Description of the Prior Art] The method of heating Si wafer through direct or a susceptor 
at the plane heater of an energization heating type as the single-wafer-processing heating 
approach of Si (silicon single crystal) wafer is taken. The processing number of sheets 
which can be placed into unit time amount in single wafer processing serves as an 
important factor, and high-speed rising-and-falling-temperature nature is called for. For 
that, the approach which the thermal conductivity installed the method of installing Si 
wafer directly on a heater side, and heating it or on the heater side heats through a high 
susceptor with little heat capacity is taken. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the heater used for the single- 
wafer-processing heating approach of the above-mentioned Si wafer, the soak nature of a 
heating element is greatly reflected in the soak nature of a wafer, and poses especially the 
problem that the temperature fall of the clearance part between heating elements is big. 
For this reason, when soak nature is required, the distance between Si wafer and a heater 
or between a susceptor and a heater is kept constant, and it heats from a heating element 
to Si wafer by the radiant heat transfer, or it will be necessary to make thickness of a 
susceptor thick enough and to heat it. 

[0004] In the former, while fine tuning of the temperature in a low-temperature region is 
difficult because of radiation heating, and the heater unit itself becomes thick and it 
becomes large about the volume of the chamber itself, it has the trouble that thermal 
efficiency falls. On the other hand, when thickening thickness of the latter susceptor, high- 
speed rising-and-falling-temperature nature has the trouble which falls victim greatly by the 
increment in heat capacity. 

[0005] The place which this invention was made in view of these troubles, and is made into 
the technical problem for the solution is to offer the heating element for wafer heating 
apparatus and heating apparatus which is excellent in high-speed rise-and-fall nature, and 
has high soak nature in a temperature up and retention temperature. 
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[0006] 

[Means for Solving the Problem] In the heater unit which installed the heating element of 
an energization heating mold in constituting wafer heating apparatus from this invention as 
a concrete means in order to solve the above-mentioned technical problem A specific 
resistance value is 1x104 to the plate-like silicon carbide material which has a specific 
resistance value below a predetermined value for the above-mentioned heating element, 
and engraved the heating element pattern with the slit width of 1mm or less. It is 
characterized by thickness making an insulator layer 1 micrometers or more cover above 
omegacm. 

[0007] As for this wafer heating apparatus, it is desirable to form the above-mentioned 
heating element by silicon carbide material with a specific resistance value smaller than 1- 
ohmcm. 

[0008] As for this wafer heating apparatus, it is desirable for thickness to prepare a 
susceptor 2mm or less on the above-mentioned heating element. 

[0009] Moreover, in constituting the heating element for heating apparatus, when width of 
face puts a slit 1mm or less into plate-like silicon carbide material, it is characterized by 
forming a heating element pattern. Width of face of the slit of this heating element for 
heating apparatus is preferably set to 0.5mm. 

[0010] And as for this heating element for heating apparatus, it is desirable for the specific 
resistance value of the above-mentioned silicon carbide material to be smaller than 1- 
ohmcm, and its more desirable thing which it is made lower than lxlO-lohmcm, and is set 
to 0.5xl0-2ohmcm is desirable. 

[0011] And for this heating element for heating apparatus, a specific resistance value is 
1x104 again to front faces other than the electrode connection of the above-mentioned 
silicon carbide material. It is more than omegacm, it is desirable for thickness to make an 
insulator layer 1 micrometers or more cover, and it is a specific resistance value more 
preferably 1x105 It carries out to more than omegacm. 

[0012] As for this heating element for heating apparatus, it is desirable for the above- 
mentioned insulator layer to be CVD film of silicon carbide further again. 
[0013] 

[Function] Thus, by having constituted this invention, it sets to wafer heating apparatus. As 
a heating element of an energization heating mold, it has a specific resistance value below 
a predetermined specific resistance value. To the plate-like SiC material which set slit width 
to 1mm or less, and formed the heating element pattern, a specific resistance value is 
1x104. When thickness made the insulator layer 1 micrometers or more generate above 
omegacm The evil by metal contamination of the wafer at the time of an elevated 
temperature, bending, deformation, etc. is lost. The temperature fall by the slit prepared in 
the heating element can be disregarded now, and a clearance cannot be produced between 
wafers, it can excel in soak nature, and a temperature up can be carried out now to a high 
speed from a room temperature to predetermined temperature. 

[0014] This wafer heating apparatus and by using the material smaller than 1-ohmcm as a 
specific resistance value of a SiC material The increment in the heat capacity of the heater 
itself produced when a heater is thickened, in order to control discharge by the increment 
in an inter-electrode electrical-potential-difference value, and a discharge phenomenon, 
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The increment in the thermal stress impressed to the heater at the time of high-speed 
rising and falling temperature, destruction of the heater caused by high-speed rising and 
falling temperature, etc. can be prevented now, and if a direct wafer is laid and heated on 
a heating element, the high-speed temperature up of Si wafer will become possible within 
2 minutes from a room temperature to 900 degrees C. 

[0015] And if thickness lays a SiC wafer through a susceptor 2mm or less and this wafer 
heating apparatus heats on a heating element, there will be no effect of the clearance 
between heaters, it will excel in soak nature, and the high-speed temperature up of Si 
wafer will become possible from a room temperature within 2 minutes to 900 degrees C 
again. 

[0016] Moreover, in the heating element for heating apparatus, since width of face put in 
the slit 1mm or less and formed the heating element pattern in plate-like silicon carbide 
material, the effect of the clearance between heaters can be disregarded now, and the 
temperature fall of a slit part is prevented. It is because the temperature fall of a slit part 
will come to arise in the temperature distribution on Si wafer if setting this slit width to 
0.5mm preferably 1mm has 1mm or more of slit width. 

[0017] And this heating element for heating apparatus can prevent now the increment in 
the heat capacity of the heater itself produced when a heater is thickened, in order to 
control discharge by the increment in an inter-electrode electrical-potential-difference 
value, and a discharge phenomenon, the increment in the thermal stress impressed to the 
heater at the time of high-speed rising and falling temperature, or destruction of the heater 
resulting from the thermal stress caused by high-speed rising and falling temperature by 
having made the specific-resistance value of the above-mentioned silicon-carbide material 
smaller than 1-ohmcm. That the specific resistance value of this heating element uses SiC 
material lower than lxlO-lohmcm preferably below 1-ohmcm has little metal 
contamination of Si wafer which is easy to produce in a refractory metal ingredient, and 
rigidity is high at the time of an elevated temperature, and it is because bending and 
plastic deformation are not produced, so it is necessary not to come to produce a clearance 
between Si wafer or a susceptor. 

[0018] And for this heating element for heating apparatus, a specific resistance value is 
1x104 again to front faces other than the electrode connection of the above-mentioned 
silicon carbide material. It is more than omegacm, and when thickness made the insulator 
layer i micrometers or more cover, while controlling the discharge in the slit formed in the 
heating element, insulation with Si wafer or the susceptor installed in the heating element 
top face can be maintained. It is the specific resistance value of this insulator layer 1x104 
It is 1x105 preferably more than omegacm. It is because insulation with Si wafer or the 
susceptor installed in the heating element top face can be kept effective while carrying out 
to more than omegacm controls the discharge in the slit formed in the heating element. 
[0019] When the above-mentioned insulator layer considers as the CVD (chemistry 
deposition) film of carbonization ********, this heating element for heating apparatus can 
take the adjustment of thermal expansion with the silicon carbide material which is a 
material of a heating element, and problems of it, such as exfoliation of an insulator layer, 
are lost, and it can prevent contamination by the heavy metal of Si wafer etc. further 
again. 
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[0020] 

[Example] Hereafter, it explains to a detail based on an illustration example. Wafer heating 
apparatus like the heater unit shown in drawing 1 and drawing 2 The exoergic member 1 
arranged on 1 flat surface, and two or more electrode members 2 and 2 which make a 
current energize to an exoergic member side in support of the edge of the exoergic 
member 1, It consists of wiring 4 and 4 to which the electrode members 2 and 2 are 
electrically connected to a power source 3, and a heat-resistant container 5 which formed 
the exoergic member 1 in the shape of [ which is contained inside ] a cylinder. 
[0021] Consist of a lid (not shown) which consists of a transparence quartz which can be 
detached and attached freely, and hold section 5b, the electrode members 2 and 2 
penetrate base 5c of the hold section 5b, and a container 5 makes the lower limit of the 
electrode members 2 and 2 held in hold section 5b take out to the exterior of a container 5, 
and enables it to connect wiring 4 and 4 to a power source 3 from the lower limit of the 
electrode members 2 and 2. To the upper limit of the electrode members 2 and 2 held in 
the container, the exoergic member 1 is fixed by the thread part material 6. In the pars 
intermedia of the exoergic member 1 and base 5c, Reflectors 7a and 7b are made two- 
layer, and it insulates. A wafer 8 is directly laid on the exoergic member 1, or puts a 
graphite plate etc. on the exoergic member 1, lays a wafer on it, heats a wafer 8 and keeps 
it warm. 

[0022] A specific resistance value is 5.0xl0-2ohmcm, and the exoergic member 1 is formed 
in the duplex curled form involved [ from the SiC material formed in plate-like / plate-like 
thickness is 4mm ] in towards same core lc from the edges la and lb by the side of 
electrode connection in 1 flat surface, as shown in drawing 3 . Width of face of the edges 
la and lb by the side of the electrode connection to which the width of face of this 
exoergic member 1 narrows width of face for the periphery section so that the calorific 
value of the periphery section may become large, and it is located in the outermost 
periphery as compared with core lc is set to 12mm. In processing formed in a duplex 
curled form, using an electron discharge method, 1mm or less, slit Id width of face 
engraves at a curled form so that it may become with 0.5mm preferably. The seal of the 
electrode connection part was carried out in graphite material after the electron discharge 
method after washing by hydrofluoric and nitric acid, and heat treatment in a vacuum, and 
the coat of an average of 20-micrometer SiC film was carried out all over the heater with 
HeatCVD. 

[0023] The structure of the electrode member 2 is formed in the shape of [ which has the 
specific resistance value in which heater contact side 2a differs from heater non-contact 
side 2b ] a rod, as shown in drawing 1 or drawing 4 . SiC whose specific resistance value is 
below lxlO-ohmcm as an ingredient of heater contact side 2a more greatly than 5x10- 
3ohmcm is used. Mo whose specific resistance value is 5.0x10 to 6 ohm as an ingredient of 
heater non-contact side 2b is used. And after forming both ingredients in the shape of a 
rod, compare these end sides, and it is made to fix, and is made to form in the cylindrical 
member which has a specific resistance value which is different at both ends. And the 
configuration of this electrode member 2 is formed in the bar which prepared 2d of parts to 
which width of face becomes narrow in the location which reaches from upper limit to the 
edge by the side of heater non-contact, as are shown in drawing 1 and it is shown in the 
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bar of the same width of face, or drawing 4 . 

[0024] In order that Reflectors 7a and 7b may give thermal resistance, they are formed in 
the disk made from Mo (molybdenum) with a thickness of 2mm, and drill the hole which 
makes the electrode member 2 and the thermocouple 11 for thermometry penetrate. 
[0025] [Example of a trial] The 6 inch Si wafer 8 was directly laid on the exoergic member 
1 of the wafer heating apparatus shown in drawing 1 , this was installed in the vacuum 
chamber, and it energized and heated to the exoergic member 1 in the vacuum of 10-5torr. 
And the temperature distribution within the wafer side at the time of a temperature up, 
maintenance, and a temperature fall were observed by the thermograph. 
[0026] Consequently, in this heating apparatus, the temperature up was possible in 90 
seconds to 900 degrees C, and the temperature gradient in the 6 inch Si wafer 8 was very 
as small as 2 degrees C in the temperature up process at the time of 4 degrees C and 900- 
degree-c maintenance, and the good result was obtained. Moreover, in the vacua, the 
temperature fall from 900 degrees C to 300 degrees C was 4 minutes. In the repeat heat 
test whose count of a repeat for 900 degrees C and 300 degrees C is 1000 times, 
exfoliation of the discharge phenomenon between the slits of the exoergic member 1 (Id) 
and between the electrode member 2 and the exoergic member 1 and the covered SiC film 
etc. was not produced further again. 
[0027] 

[Effect of the Invention] As mentioned above, it sets to the wafer heating apparatus by this 
invention. As a heating element of an energization heating mold, it has a specific resistance 
value below a predetermined specific resistance value. For the plate-like SiC material which 
set slit width to 1mm or less, and formed the heating element pattern, above 1x104- 
ohmcm, when thickness made the insulator layer 1 micrometers or more cover, a specific 
resistance value The evil by metal contamination of the wafer at the time of an elevated 
temperature, bending, deformation, etc. is lost. The temperature fall by the slit prepared in 
the heating element can be disregarded now, and a clearance is not produced between 
wafers. The heating apparatus which can be excellent in soak nature, can be made to carry 
out a temperature up to a high speed from a room temperature to predetermined 
temperature, and is excellent in high-speed rise-and-fall nature, and has high soak nature 
in a temperature up and retention temperature is realizable. 

[0028] And the increment in the heat capacity of the heater itself produced when a heater 
is thickened, in order to control discharge by the increment in an inter-electrode electrical- 
potential-difference value and a discharge phenomenon, the increment in the thermal 
stress impressed to the heater at the time of high-speed rising and falling temperature, or 
destruction of the heater resulting from the thermal stress caused by high-speed rising and 
falling temperature can be prevented by using the material smaller than 1-ohmcm as a 
specific resistance value of a SiC material in this wafer heating apparatus. 
[0029] And more nearly again than a room temperature, in this wafer heating apparatus, if 
thickness lays and heats a SiC wafer through a susceptor 2mm or less on a heating 
element, there will be no effect of the clearance between heaters, it will excel in soak 
nature, and a temperature up will be made to the high speed to predetermined 
temperature. 

[0030] Moreover, in the heating element for heating apparatus, when width of face put in 
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the slit 1mm or less and formed the heating element pattern in plate-like silicon carbide 
material, the effect of the clearance between heaters can be disregarded now, the 
temperature fall of the slit part in a wafer can be prevented, and the soak nature in a 
heating object can be raised. 

[0031] In this heating element for heating apparatus, and by having made the specific 
resistance value of the above-mentioned silicon carbide material smaller than 1-ohmcm The 
increment in the heat capacity of the heater itself produced when a heater is thickened, in 
order to control discharge by the increment in an inter-electrode electrical-potential- 
difference value, and a discharge phenomenon, The increment in the thermal stress 
impressed to the heater at the time of high-speed rising and falling temperature or 
destruction of the heater resulting from the thermal stress caused by high-speed rising and 
falling temperature can be prevented. Moreover, since metal contamination of Si wafer 
which is easy to produce in a refractory metal ingredient can be decreased, and the heating 
element itself has high rigidity at the time of an elevated temperature and it does not 
produce bending and plastic deformation at it, A clearance cannot be produced between Si 
wafer or a susceptor, and the soak nature in a heating object can be raised. 
[0032] And with this heating element for heating apparatus, a specific resistance value is 
1x104 again to front faces other than the electrode connection of the above-mentioned 
silicon carbide material. While being able to make the discharge in the slit made to form in 
a heating element when thickness made the insulator layer 1 micrometers or more cover 
above omegacm control, insulation with Si wafer or the susceptor installed in the heating 
element top face can be maintained. 

[0033] With this heating element for heating apparatus, when the above-mentioned 
insulator layer considered as the CVD (chemistry deposition) film of carbonization 
********, the adjustment of thermal expansion with the silicon carbide material which is a 
material of a heating element can be taken, and contamination of Si wafer can be 
prevented further again. 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the longitudinal-section side elevation showing the heater unit in an 
example. 

[Drawing 21 It is the perspective view showing the heater unit in an example. 
[Drawing 31 It is the top view showing the configuration of the heater member in an 
example. 

["Drawing 41 It is the side elevation showing the configuration of the electrode member in 
an example. 

[Description of Notations] 

1 Exoergic Member (Heating Element) 

2 Electrode Member 

3 Power Source 

4 Wiring 

5 Container 

6 Thread Part Material 
7a, 7b Reflector 

8 Wafer 
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^W^tS^tZt-^- £ JP < U fc * SI & C5 k — * 
*? £ L < , lX10"'QcmJ;f3i^SiC«§«ffi 

-r*©tt. s»jS^jR«fli:*v»r4i;i^s i #xa 40 

A < , itffflttgiB Dft »r»& *, S i OXA 

-t»u<tt^i:y^—i:<DiairiaiB**i;a-&r.icaFtr 
cfc^tcft^^e-efc^. 

[00 1 8] f l-T^t, ^©fln&^igja&gfcttt*, ± 

ea<fci*v>«#©ttaa«s5&*©aiBc. @*r*£iaffi 

& 1 x l 0* Qcm&lJiT, JP^^l w m£*-t©*£&& 
i O X A — L < tt -y- -fe ^ * - t©ttatt*«-3 C £ 50 
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T#££^icft*. :o^gig(Dif siti^i x 1 0 

4 Qcm&±.03:L<fctlxiO I QcmgllitS- 
Cft-S^^T**. 

[0 0 19] ^^Clfe, C©lB^^g^%Sfefr«, ± 
ElftfifcKtfiafcStt^*© C VD JRit-5 

3B©»#tta*fc*u ieai£©»Nie©Ha*ift < ft o . 
s 1 *xa — ©b&jb«£ i*^»3&«wjhT** 

cfc 5 c ft 3 . 
[ 0 0 2 0 ] 

£XA— finfSfc&fitt, B 1 *5<fctfB 2 k — * — J- 

^©sgg&&*r i co^gg^^^urmsssr^^ee^^^® 

3 C1g£[ttK&13e31*£iEa4 , 4t, ffii&S5# 
1 *rtffifciK*!^*R1BttK:»l* L&BSfttt©«.« 5 t 

e> ft * 

[0 02 1] ISStt, f !KSffiftSW5^^6*5S 
(B^ttf) ifR§^5 b tA^^O, ^-©iR^^Sb 
.©JKB 5 c €tta«*T2 . 2 3ft«JtaiL, 42^^5brtt3 

iK^$n^m®®^2. 2©t***»'5 ©n ^cta <* 

■&T, mSeSW 2 , 2 ©Tifi* *6 «B 3 Agfi 4 , 4$ 

tf 2, 2©±SBfctt, 1 6 (C <fc o T 

S^T*. 5S$fcgB# 1 £J£® 5 c t ©■^W»Ktt U 7 
^^-7 a, 7 b$2il:lT^^tS. «> X A — 8 

XA - 8 ft JP^w-^-Sr^r^T^.. ^ ^ 

[002 2q ^%j%g # i^ji^^b 3 ^ t d: 3 i3 > mm& 

& m & 5 . 0X10 "^Q cm"C, ^^^4mm©¥«t^ 
VI a, 1 b*»5H — «f»iC?»l c (r[RlfrtT^#i^tT.xS 

^^^^icj^fiJt-r 3. c: ©fe^^« i ©i§ a. 
Bffi**<i/. s^vjBKittfi-rs^a-ttaiwciaa i 

a, 1 bOSttl 2mini:1-*. -Ift*t*t:JEIIl!it 
SlDIICtt. Jk * ID Ift ffl ^» , ^UyhldOS^lm 
mKT. ffil<tt0. 5mmt?i5J:5l;Stttti: 

^ C V D I; i 0 t-^— ^@tC¥^2 0 ym©S i Ci^ 

[0023] «a a as 2 © a is a . 01 ^t«0 4t:^ 



5 

-8fe&2 a^^fitOTatfiStlitSx i o 'Qc 
miD^f < IX l OQcmKTtfe^S i C £ # V> 
fc-^-^&fflO 2 b t LTHW&iateTM 

5. oxio"Q©Mo&jBir*«. tit, ^$rs-£# 

$ 1* * . ^-IT, C©fgS«2<DJgtttt, 0 1 iC ;S *T 

<t ? ic^ £«©»&*>. s & «h 4 tc^-r<t 5 tc v jtss. 

& * ^ # 2 d£gitt 

[0024] U7U^^-7a. 7btt,i&&f££:#£: 
1* £ s£> , IPS2mm©Mo ( : E'J7f>) S P3 £ £ & 
fiJtt. 2 43i tf&&St-gi#©&m2t 1 1 £J*& 

CO 0 2 5] C&JS&tfl) 01 KiSU>i3EX/\ — jn*&36fi 
©$£&©» l©_h Id 6f>^S i £Egi:® 

fii, :nsi$f t>M-rtt:a@iT, i o * 1 t o 

r r ©S£ffi*K*3V»T»Sft»« 1 tCllLTSD^Ut. 

ttt, # a . & j# , RawM;:*w-*3'x/\ — ifirt©a 

[ 0 0 2 6 ] f<0e«, #jnJ»£BlC*3^Ttt, 9 0.0 
r*"C9 0»T#aj&«?rifi-C*D, ^/t6-f >f S i 

i/\-8rtoj&aiij, # a.& © ic £ n t 4 t: , 9 o o 
ft. * fc , i$«esii:^^T9 o o ot$t 

©*a**4 fc. 3&Kl£fc, 9 0 0 ti30.0 

CROlRDfil/Hft^l 0 0 OB©, &0&U2)Q3&&t& 

Ki^^xt*, xma^ro^'jy mb (id) 43£tfm 
«tttr 2 i t <Dm<D^m.m^, sgi^s i 

'CR©MHHPtt£Ufc*»t>Jfc. 
[ 0 0 2 7 ] 

[$8W©3»*] R_b©<fc 5 td, *»SHK:J;S£XA— JD 

ir Jg£i<i£tT©H;fri££t® u , ^y^besimm 

fitT.i:l/T»ft#/^->fi»li!il;fc?fittOS i C 35 
£ X A — ©&JB?52fe. £#«IC.fc*#«a«& 

cifi***:i*»T4T, s^#^^ic-r<*n, £ ft 

[0028] f LT, C©*XA-JDS»» fi.T It S i 
C m& <D&Gt&Zim ii LT 1 Q-c m«fc 0 /hS £JB 
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[o o 2 9] f bTife, c © x a — jtaf&ge-era, 
i c^xa — £@©UTjnfB&Tnfcf, t — * — © & is 
Hafc#a**T?**. 

[oo3 0] m&mmmRt&fttz&KTft* 

10 »»#/t^->*»fil/fccti:«l:oT, fc — ^ — IB! © 
BW©»B*«ft1BT#«J:5(:ftD, * x a — © ;* U 

[0 0 3 1 ] -t UT, d©Jto^^®^fE^#Ttt, JbS 
ifc ft ^ © & =*T ffi £i £ 1 Q c m<fcO/h£< U >S: C 
tJCfcoT, m&f$©m£E<£©JgiJnK: J; * ft . fttti! 

> — e#©3»#fi©*Jn, wa»-»a«f © t-^ — ichi 
jtosn.ssRjt;*©*}!!. £ & fctss &#P?a tc <t o 31 
20 can*s»i6*ic'ieH-#--5-t — ^ — ©tt**3&*HF±-c 

— ©^JBffi-SkS«4>a-e'* H $&, 52!&#g 

#3&«jBaieK:*^xfemtt3&«!B < , & xzfm'&.mm 
* £ i; ft v» fc a , si^xA-feU<K-y--fe^^ — £ © 
pq c $ -er-r ksf*, mm%>ft &fo± 

[0032] *i/T*ft, c © mm&mmzzf&ft-cte* 
±!E»fl:ftv»*»©aaa«atK^©aRiaK:, H^ffist 

tf # 1 x l 0 ' Qcm£4-h-C, S 1 /tmttiOlfel* 

, v h & ft z> ml m & nm * st«iT**tfct»i;, 

[ 0 0 3 3 ] $6tC^fc, £ ©iOS^S@ffi%^^T»i, 

±EttajRa««fl:aw-^3(6-© c v d (fl:^^^) Iti 
fc:ti:«tt)T, ««ftflc©iR*f T**«fi:W^*4f t© 
©SE^ft ^ £ S i CrxA-©f5Sft3ft«K±T?* 

[ 0 IB © fS 73: S£ W ] 
.40 [01] ^^^lC^^-5t-^-rL-v h£^T&0?@ 

[@2] Hise^tc^frte t-^-o.- v h $^r^«0 

T * * . 

[03] t — ^ — «a©3»ttfi^-r¥iS 

[04] mmm \z& tt^ms^M©^^^^-r{a®0-c 
[ft#©$&9n 
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